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Abstract of JP2002097486 

PROBLEM TO BE SOLVED: To obtain a refrigerating machine oil composition which sufficiently meets 
all required performances such as lubricity, heat/hydrolysis stability, refrigerant compatibility, and 
electrically insulating properties well in balance when used together with a hydrofluorocarbon(HFC) 
refrigerant or a natural refrigerant such as carbon dioxide and a hydrocarbon, and enables the 
improvement of the efficiency of a refrigerating system and the high reliability maintenance. 
SOLUTION: This refrigerating machine oil composition is obtained by adding a phosphorothionate 
compound to a base oil containing an alicyclic polycarboxylic ester compound. 
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(4 t ran s ifttfflt^ t cfc < . ffi*(DM&tot 

1*38***614 t r a n s * L 

l\> *fc* c i sft£ t r a n s &t (Dig^tiSi: ffll*5 

ttDt JUfcliff* KI4 20/80-B0/2 
0. J:y»*L<l*25/7 5-7 5/25, £6l=tt 
f L<l43 0/7 0-7 0/3 0t*fc4o c i s#<h:t 
r a n s#t(D^I/it3&<ilEOBirtt-&4fc, «fc L J* 



i:*<-C#*ai*l=fc*. 

[0052] *«aiz***aa*£a*;u*:/«fcL 

TI4. ->^pt;u^>tKu^;u^>K. v^7^> 
2«3S««aiSC3i±©atM=»»Lfc«*»*l=ll*Lfc 

t,a>3^»if 6*t. z*i & 14 ia£*»T?fiH*T 
**-r«aa*^«*;u*>afcL-cii. jn*ttici4. 

1, 2 - P^^+r>v^^;U7tf 4-i/^P^^r 
-tz>- 1 . 2 -^±j;U7fC>^. 1 -y^P^i!>- 
1, 2-v*/U7F>a* 3-^^;U-1. 
^>^*^7p>a. 4-^^;U- 1 . 2—>?P^ 
■9->v*;u/K>a. 3-^ 5 L ;U-4-v/^P^^r-tZ>- 
i. 2-i/*;u*>M. 4-^^;u-4~v^ a^^-tz 
>- 1 , 2-v*;utK>K. 1. 2, 4— >^n<x^-9- 
>h'ja;U7K>B* 1. 2. 4, B^tt^T 

h^*JU7K>a*<M*S*t*o ca>5*>. »6*i4«S« 

a#a*;u7P>axx-r;Mb*tt<7>*wx(4iiaBftSfe# 

T"Ca>«ffl»fcfclt4ttK(D±#SJW^«tl^5ajSl^ 

6(4. i. 2-i/^p^-9->^*;u^>a. 3->t 
2-v^p^*-9->y*^7P>K. 4-^;u 
-i, 2-v^n^*-*>ix*;u7p>&. i, 2. 4- 
S/^p^*-y-> hU*;u7p>K. i. 2. 4, 5 - >^ 

£t^58L6^6l4. 4-*>£ P^*-fe>- 1 , 2-2/* 
JUtf 1 -2/^Q^Hz>- 1 . 2-2?*;U7p> 

a. 3-y ^;u-4-->^ n^^-tz>- i . 2-2>*ju 
7p>a. 4-^^;u-4-*>^p^^-b>-i , 2-v 

[0 0 5 3] *fc % *«WlC3^A^«fcft«B (a) (4. B 

*L4Baa*a*;u*>ao)RW(*:tLri4. ±ek» 
ixfjk »/\py>fcUi»A<*if&ti4. 

[0054] c*i&. ffiaa*ffia;u7R:/B&tf-ta>R 
*i*a)aa*afei^i4»i3««i4tt<. ff*a>*s-c*6 

*ifct»G>rt<ttli!^a-efcSo A(*«l::l4«;Ui. 4-v 
£ p^^-tz>- 1 , 2-v*i;U7t*>af4. ^yi>t 

7 u*>aa**fct* ioo°ct*js 

[0 0 5 5] *fc. *9BWI=3^3&^ftftft«B [II] iCfel* 

Tfi£ffl * *l ^> T ;u p — ;ufiR»o> 5 co— ?j t? fe ^ {b^Jfei 
(b) I4. *B»*2flJSl±*-r*Ci:3£i<!&aTffc4. 

coDctd^^sfe (b) ^Lri4. «tLI4. ^<1t;up 

&a>«*a». sttficc*i&a>fcftaa)*a»3Mffa« 
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[0 0 5 6] *JM!IC****fl;*» [II] lCfclvc»H 
lxffiJHS*i5£«7JUa--<JW** L < l*gtSt3£2~ 
1 O. *yff*L<lt 2-8(Dt(DT*fey. ^(D^T* 
lzlix—r;u«*^***tTL^r tickle ::a>«fc5£* 

;u. i. 3-:?*>v^-;u. 1. 4-?$ 

— ;ux^> % HJ^f p-;u^p/<X h'J>f PHI/ 
K>^fI'jX'J I — ;u. 1. 3. 5 — 

-f K. VJi/t'h- ;uyj-feU>«*** 7h-h-ik 

77t>Hk *V'J I W-hHk ^>P- 

37 h— h— x. -?w— x. y;M* 
— x. tnC*-x, 7;uh-x, ^fv7juh-x, h 

U/\Q— X. va^D- X. y>f7^ 

[0 0 5 7] *»Hlcfr*4fl:*Hi [II] rcjsi* 

^«3tSStta>«jSj^*>* MfiT^a-HUfB^ttioJB* 
jgi*$T£L<i*2~i otffcy. *y»*L<i*2-5 
r*fe^o za>*3tt*****«*«7;ua-;uiB** 

K>£x^U>^M a — y^oeb^'Ja-Jk 
)W h'J^f l/>^'JPHk f ^^fL/yv**^- 

(WOfi^'J3-;i/) . v (h'J^fPHUx^ 
» . h'J ( h 'J P-il/X^ » % fF7 (h'jy 
fp-;ux^y) % (h»j>fPHUx^» % 

^D/<» % t- h7 (MJ^fDH^P/^y) . 
* (h'J^fP-^P/O) . v (h'J/fP-^ 
. KU (h'jy^p— . f h7 (MJ 

» % v (^y^xgx'j h— ;u) . hU (^o^x'j 



xy h-;u) % t- (^>^xgxu h— ;u) . 
£ ('OSx'JX'J hHU) ^#3*(f bft«S>o 
[0 0 5 8] *JSBHl::*fr6fc*lH [II] KJSlvcTJU 
a— ;uflt»0)3*a)-»iLTttffl*4x«ft^» (b) 

ftiLtli, ±tBO>£«7;ua — ;u&tf£<ffi7;ua-;u 

10 [0 0 5 9] *fc % [U] l-fct^ 

■cffifflS*i*T;ua— ^dt»o)5*>a)ffi^"efc4<b^«5 
( c ) li 1 ^ - 1 MS*efcl>o ceo 

«fc5£Mb*«B (c) irLTIi. -ffiT/Ua— 

x y — -i7s>'7^Hk sfctfizcift^a)*^ 
(c) tB*t4) o 

[0 0 6 0] Z*lfc>G>4>T?*i* 8(DIS* 

20 ;ua — ;uxi£gti£i&5~ 1 00- Bfiv£ nr;ua-;u£ 

( n -^p/</— 1 -yf;i/x^y- 

1 -y^;u:?pAy — 2-y^;u:?p/<y— 
sft-it?) * itttttxii^ftftttro^o*^— ;u (n- 
s<>$s— ;u. 1 -^^;u^^y — 2-^^^u^^ 

30 ;u^<>^y— 2 -y ^^u^v^ y — fr+ 3-*^)^ 

y — ;u ( n ~^zf$ / — ;u. 1 - ^ T)^*-*; Hk 
2 _ p£ ^.; l/ /s^r-9-y— 3 -y — 4 
-y^;u^^y— 5-y T;u^+-ti-y— 2, 

;u. 1 -y ^;u^^^y — 2-y^;u^^ 
(n _y^-/_;u % 1 -^^;u^^^y— 3, 5, 

40 5- h'J^f^^yHU, 1- (2-^^;U^Ptf 

;U) -3-yfi^$;-^m) . SH«Xli^ 
nsiStt<7)^*y— ;u (n-f^y- i so-f*y 

-iUfWC) . tt«ttxi4»tt««a>hy-r*^- 

50 ftStto^^f*;-;!/ (n-'v^^r^y— i 



*»y — ;u (n-^j-^T^y — i s o-^-^^^^i 
y-/m£#tr) . y^p^W-;k *^;uv^p 

ft4o 

[006 1 ] <b£4* (c) fcLTIilKDft* 

(c-i) -5fl)BBBS«iffli7iU3—^t>ft 
4»fr&»i*i4d>tt< 1 aa 1 ffir;u=i— & 
1/ ( c — 1 1 ) «*S6~ 1 8(DBi8»»tH17';U3— ;u 
**Sft4Bfrfe>a#h4d>fc< 1 aco 1 17^=1- 
;Ufr&fc4S^tt£m*4C£rt^fcy»*Ll\, 

[00 6 2] ftfe. ±e ( c — i ) r^7;i/^-;u 
aa>**ffli*fc*^ #£;ft4<b^fti4&- ta*#8SS 

tz* ±IE (c-I I) tfWi^HUa^Jffl^ 
[0063] ±E (c-I) f&ft<DT)^—MZ* mm 

-5 0>^dS«tta)T^3— frtitmi &tu «fcy*i*Wi:: 
lifla.fi. y*y-;u, x$y— ;u % n-^p/<y- 
ju. n-^^/— n y — i so-^p 
/^y — iso-^y-ik sec-^^y— n*. 30 
i s o-"0£y— ;u^ri<*lf 6*l5o ctt^O+T? 

»-an*»»efitto>«jii^6. a*«3~5<D7' 
jura— ;u#»sli\, i«M*a>*a>-efco-c*i# 

^ >^ y -^ois*7j^-^itf f 1 < , »«« 

[0064] -S, ±15 (c- I I ) tfLftCDT)^— )\, 40 

l*Bi*»6~i 8<DfliJftBsiffi7;ua — ;ur*fcy % 
KMciiflTlli. «*S6~i 8<7>fim#<&7;u=i--;ux 
fiMIHK6~i 8(D^tK^SttcD7;un— ;u*<^(f ?>ix % 

y-;u. n y—;u* n -y ^J-y — n 

y — ju. n-^vf^y— n-Kf*y- n- 

=f-hj— /u. iso-^f/Hk 2-y^u^-y- 
y— 1 -y ^;u>N^^y— 2-y^;u^:?£y 
— i s o-'s^y— 2 -□c^U'N^+j-y — 50 
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5 . 5 - k u y ^;u^^r-9-y — \ s o — y — 

i so-f h7T*^Hk i so-^tf^I^ 
— iso-^^f*/-;k 2, 

ttft8tt<DBfi^b«*»6-1 2<7)7;u=j-;uA<^* 
L<. K*»7-9 0)7;i/=i— ;U#*y»*Ll\i * 

Aim*. a»tti**B*ttta>Hltfci^«ja^6tt 
n-^^y— n-;t^$y— n-y^-y — 

3, 5. 5- hu^^ju^**^— ;u«G)#iftfl[ttT;u 

-;ua>»*r=i4. »««*ttatf«X3K«itti=se*«iPi 

[0 0 6 5] ±E (c-I) (c-I I) 

»ffl-T4«*. (c-i) (c-I I) rt»ta> 

4fini=fe4^ 1:99-99:1 <7>®airfc4 

frbf*. ±E0>Jtl4 6 0:40-99:1 0©ffl|Zfe4 
Zt^L<, 7 0:30-99: 1 (D^.miZfoZ> ZL 
t*<ck y»*L< . 8 0:20-9 9:1 0>ffiBlZ&4 

*tf«im**ymttr4«a*&i** ±e«>itiii : 

9 9-60 : 4 0 0>gQBlCft4 C <t L < . 1 : 9 

9-5 0 : 5 0(DttHlzfc4^4k3&<«fey»*L<. 1 : 
9 9-40 : 6 0 0)eS[Cfe-5>Z<t)!)<fi^»^Lt>o 
[0066] X&mzfrfr&it'Sm [II] lCfct^TT;^ 
=i— ;urt»tLT«ffl**t*ft«« (c) 14. 

^->Mxx^;u^A<BSl^(£ffl$ti4o 

[0 0 6 7] ::t\ **Wlc^3^4ft*» [l l] l^fc 
INTI*. it<£ty (a) . (b) atf (c) tLt, TE 
it^m (a' ) % Cb' ) St; (c' ) : 

(a' ) 1, 2-v^P^f>v^Jl/t^i, 4--> 
p^^iz>~ 1 , 2-v*;U7ff>&fttflC^;K£a>^ 

xxf;i/atf»/\ny>fc*^646»«fey» 
1*4x41 a. (b f ) lfl/>yja-;k ^Pt°L/> 
^ftjzi— ^fl/>?'j3Hk ^U-tr»J>. 
>^uyj3-;k yifb^'J a— v^Pt°U 
>^|J3— y^fU>yj3-/k v^'Jtu 
y^t'Of^^'J a— 3fetflC-5-ttt>a)xx^Mb 

*35^&ft4»«fcyaii*i4ia. at/ (c f ) n-^^ 

y — n y — n-^^r-^y— n-^ 
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=r-hJ— i s o-z?$ y — i s o -s<>$ y — 
i s o -'s^+J-/— ;u. i so-'s^y— 2 
-x^u^+j-y — 3, 5, 
y — ju. n-^^y— ;u<t n-^^-y-y— ;u<t(7);'l^T 

7ju=]— n-^^y— n-^*^^y— ;u^a)ji 
^•■7;u=3— n-:?£y — n~y^-y— )vt<0'M 
-&t;u=i— n y — ;u<h n — jvt(D^ 
*r;u=i— n-^^y— i so-^/-)i/ 

y— ;u<btf>;l£7;u=i— n-^y~;^ 2 -x^ 

_ ;ui:(7)/l^7';ua— ju. n-:?$y — 
3, 5, 5 - mj > f iu^^f / 1 0l^7;i/=i - 

i s o-^^y— JU£ n-^^Mty— Jl/£<7);I*7 

;ua— ;k i s o-^^y— ;ui: n-^^^y— 

?1^7 7 ^=3— iso-^/-i^n-tW^- 

y — ;u<t<D?"l^T;u=i— i so-^y-ii/tn- 
f^y — jut<oM^7)^— i so-^;-^ 
i s o-^+i-y — ;ud:(D;*i^T;u=3— ju h i so-^ 
£y— ju£ i s o-^^y— ;utO);I^7;u=i— 
i s o - / 2 - if ^^fy - oi^ 
7-^=3— i so-^;-;i/i:3, 5. 
^;u^+fy— )vto>m^T)^~ n-'O^y — 

y — )\,t n-^Zf$S— )\st<Dm^T)\s=l— n 

>^y — n -^l-^^y — ;u^cd;*1^7;u=i— n 

y — ;u<t n - y ^-y — ju^cdjS^twi^— 
n y—ju<>: n -T^y — JU£<D;1^7;U=l— 

T^ua— ju. n-'O^y— ;u<t i s o-^zf$s— ;u 
£<Djl*7;u=i— n-^/-;i/<!:2-if^ 
^y— ;u<t<D;l^r;u=3— n -'O^ y — ;u<h 
3, 5. 5- h'J/f ;u's*-tJ-y— ;u toiler ;u=j— 

i s o - / - Jl/i: n - ^t / -;i/iG)iS^ 

T^na— i so-^/-;i/i:n-^^y-ji/ 
<l:oi&7;m~;k i s o-'O^y — ;u£ 
^y — ;ut(D/*l^T;u=i—;u. i s o y — ;u£ 
n-y^-y— ;u<1:(7);"1^t;u=i— i s o y 

>$y — ;u£ i s o-^^r-ti-y— ;u<t<D;i^r;u=i— 
i s o-^^y— i s o y — ju^cd 

*-9-y — )^t<DM^T)uz3— i s o -^<>^ y — ;u 

t3, 5. 5- h'j^f ;U^^r-9-y— )^t(DM^T)^ 

— MMtib(Dxxf ;Mfc^t>^^Sct yaii 

[0068] ±E0>ft*tt (a) - (c) SfflL^XX 



(b) fcft** (c) t(D«itLtlt (a) fllig^ 
1. 0-1. 5^*. »*L<I*1- 05-1. 2^* 
[00 6 9] <b^« (b) fcft** (c) £<Z>^E 

;uitli»I^H5E**t4ta)T?l44i^ » ■ *n 

tA<T?*4«(Rllrfc*-^A x &1 : 99-99 : 1 ©IS 

ffii::fc£c l in «»i££<*:y««- 

10 4«jiSl^6l4. ±E0>lt!*1 : 9 9-8 0: 2O0)ffiS 
{Cfc§Z<t*<#^L<. 5 : 9 5-7 0: 3 OOttffll:: 
fc*C£#cfcy»*l,<. 1O:9O-6O:4O0E 

[0 0 7 0] [M] T*fc^BIS^ 

^l*^tv>Sxxf;Mb^i(i, (a) cD»j*»i: 
(b) at; (c) cd7;u3— ;ufit»ts«aicLfcA<o 

<b-r^cticcfeyiBi!a?tt^o 

20 [007 1] Htz. itSfy (a) L-CSKUBaia^ffli 

SiM±<b^tt (b) x(4 (c) t lt^t;u3-;kd 

I4 % iXf JUSftSJSlcJ: y $|g^CA^Ii^a [I 
[0 0 7 2] *t,fr. ±IBCDxx^ ;MbJkJSI^fci*T(£ 

30 (or;u^ r J^B^ : k;ux>x;ut^>m. y^>x 
c*t&G>*-C*. »6*ufcfl:** [II] O^-^TK^fil 

<. *^*siCJtt*a)jft-exXR#i**<«ic»*L^. 

fc*»*»&t/7^a— ;uja»a>tt*ic»LT. 0. 1 

[0 0 7 3] &tz. iE^xx^^bSBlcfel+SJElC 
40 ;^JgihLTI41 5 0 - 2 3 0°C*<«^£*U iS« 3 - 3 
oftlB-eKJCIiSStrr*. fit, x^T-;HbSJC»T 

TMtS® [II] SHiCttf-C**. 

[0074] ±eo>xx7-jMb£j£(=jst^T. 
ft^Ha (a) t Lr«ffl**t4*ffli*;u5P>Mfc4iMi 
-t a>R»it^wr * * ->;u»a< 2 fl -e fc y . ^ o 
ft** (b) fcLrttfflStt«ft**S3&<#-r**K»A< 

50 2<lT*fe^i«*. SP&^*!fe»l4. TSE^ (A) - 
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(E) : 
R2-X-R1 -X-R 2 
R2-X-R1-X-R1-X-R* 

[O O 7 5] 

R 1 

/ \ 
X X 

\ / 



(A) 
(B) 



(C) 



>1 



[0 0 7 6] 
[ft 2] 



(D) 



[O O 7 7] 

R2-X-R2 (E) 

(±Est*. xi*ft** (a) ics*-r*»ai3ss;*iu 
u RMi^ft (b) ics*-r^2<i 

( c ) ics*-rfti«<D*»»t*-r*ft*«i<D»»* 

«■*-) T?«*4i«ft#«B*a*-r4ti(D-efc*o 

[0 0 7 8] ±E* (A) - (E) frj3lt*Xt?«**L 

p-%^-9- p^*-fe>a$*t4«3&<» 
-r*»i**J«xi*siBa*ftT-ea>«ffl»i=j3t^T«6* 

Klc£lvC£M0±Jlfi</Jtd ^WlRllcfc* Z t €> cfc 

y»*Li*. 

[0 0 7 9] ±ES (A) - (E) irfcLNTR 1 ^** 

tisaii. its 1 ® (b) tutttffl*^*Bi*2i 

^-r^ft^^A^t,7KMft^l^L>/■-^«T*fe^o 

[0 0 8 0] ftftto (b) <h it 2«7jm — ;u£/Bi^ 

0@ifft8cte2~1 0T*fe^Z<tA<»^L< . 2~8"efc 
*Cttf*y»*Lt^. CCDcfc 5 & R 1 £ LT(£x S<* 

— ?fu>yj3-Jk i. 3-^*>i?3j— 



[00 8 1 ] *fc. ft^ft (b) t Lr 2ffi7;un-;u 

<D»*»*IHl*«»ft* RU««H*2~10 (cfcy» 
£L<(*2~8) % «§S2-1 0 (cfcy»*L<l*2 
-5) a>tt^*0>BI*-efc*Ct3&^»*LL^ CC^cfc5 
feR^Ltll JM*ni::tt:fl*.l2« yif^U^ 
— ;U. h'Jif U^Ua-;k fh7Xf u>yj3 

'j3-;k ?^i/>yu 3— v 

[0 0 8 2] _L12:£ (A) ~ (E) Clfclt£R2-eS$ 

*Sli1-30fftSZt36W*L<, 2~2 4T*fc£ 
20 Cfc3&<J:y»*U<. 3-1 8T*fc£Z£#£t>l::#£ 

[0 0 8 3] ±fBR 2 -e^£*l£S<7> : 5*>. T^U^US 

xii^tt^ttcD Kfy;H, «[«ttxi*»««W*a> h y 

4o 

[0 0 8 4] ZtLt>0>7;U*;UK(D + t?4i.' lMtt<07 
[0 0 8 5] *fc % -tI5R 2 T*a*+t4ScD5*». 

50 P7;i/*;HtLrii, *>y*P'<:-'^u&* s^p-^* 



[0086] <b*1* ( c ) t LT±IB ( c - I ) Alt 

(c-i i) (D 1 <i7;ua-;ua)l^7;i/a-;u*ffiffl 

-f%m^. »6*L*ftft* (A) - (E) |Cfcl*4R2 

a>5*> (c-i) j«»ics*-r47';u*;b*i*«fll»i 
- 5 cor ;u*;u*-e fey. m ■ *D*»»SStt<z>«jSiA^ 
L < ligtifeSS 3-5 a>7VU*;u*-efc*o 

[0 0 8 7] (c-I) J*#lCft*-r*«*»1 ~5(D 

7;u^;u*d:LT(i. aatt<D*<D^&oT*#teatt 
cD^-cfcortat^ ■»ttaadfii&f*ftiMX7 
;Mr;uX*<. *HMa&l£&t;» ■ *o*»»SStta>aja 
36^Ii»^tt«ttT;^*;^*3b<-€■4^•^ r *l»*LL^o -cdj; 

* % x^S. tttSttXfi^iKMttco^p t°;u». aa 

ttiaj|lttfca>WSti:U^5ajft^6l*n-^JU». n 
Sett&KDBBA&L^^ajfiL^&tt i so-^;U«. i s 
[0 0 8 8] ±ESC (A) - (E) IZfclt^R* 

(7>5*>. (c-i i) fiK»icS*-r4T;u*;u»l*a* 
»6-i 8a>7^*;u»-c&4A<. «*tta>ajfii*&tt 

ftJSft 6 - 1 2 fl)7^HA<»* L < , BHR»7~9 

;ug<tLTii. it«tt(Dt,a)-c*or*»tt«tta)*i<D 

«*itar/»-a*»»*3Eiia>ajflL^6tt»a 
attr^iuaA^tL^tts^LL^. 

Mttl::*«aiRll-fc4fc*»* L < fcl*. 
[0 0 8 9] £fc. (c-I I ) «»I = S*-T*««» 
6-1 8 0)7^Hi:Ltli, ftfcWiclifflljUi. it 

a«xtt»aa*©^*->^». a@#xii#i&sg#(D 

aattxtt^tta*©^^^^^. \tm&x.itft 
nsffittco KfviH. aattxa^aatto) h u fv^ 
a. ita«xi*»aa«a)^h^^5/;u» % itigttxi± 
^aatt^'O*^^^. ssg^xii^^Mtto^^ 
■ti-^v;us. aa«xtt»aatta)^^*-r5/iu». a 
a«xi*»aatta>*^>T^;u»»3ft«aif6*L. a» 
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£* n-^^Ug. n-y~;US. n-fi/jl/W 

[0090] *t>IZ. <b^B3 (c) tit (c-I) j£ 
ft<D7)i,zi— )\,$LlS (c-I I) i*^C7)T;U=l— 

t^*a*. ±e* (A) . (b) % (e) -easti^fc 
T^Mtto-isifi (c-i) «#izS3M-*»-efc 

tt^tf (c-I I) j£#irfi*^£fiT?fc£xx^ 
xx^;uft*<^ir: (c-i) j£#|::S*-r£«-e&*x 

sti-sxxT-^us^fc (c-i i) ja»(wSaE-r*a 
7* & x x j u t <t) a s 

20 [009 1] **ijm=:*^-&fl:^tt [II] icfet^Ti*. 

JlIS(D~<3>cd 3 *> <o ivrtuD Jl«a) t 4, ffiffi pj^-e fe 

[0092] ®a>»*i-fc^r. (DtOt<r>^m 
ill^lcol^rl*^^c$l|E^^3Ei:l^*^ » ■ aPTK^fiisste 

S%)a±T-fc£Z£7b<*?3:L<. 1 0ftft%UULT*fc£ 
30 Ll^o 

[0093] (A) % (B) . (E) <D 

R 2 <D5*>. (c-I) j«»a)7;ua— ;UZS*^4R2 
t (c-I I) fit»<D7;i/a— ;HcS*-r*R2t(D]fc 

tir*Ct*<-e#4«fiJ|Zfc4Zt3&^& 1 : 9 9-9 9 : 

at*y«ar*aja^6tt. ±&o>tti*eo : 4 0- 

9 9 : 1 CDiEffil:ifc£-£*<#£L< % 7 0 : 3 0-9 
40 9 : 1 <DKffll::&*Z£A<«fcy#*L<* 80:20- 
9 9 : lfl)Bil:fe§ctA<fit»SLl>o »- 

tt*»aft3Ett&i/a»tt t «k y aa-r *aitt^ ^ i*. 

±E0)ttl*1 : 9 9-6 0 : 4 0 O^ffllCfc^ C t 
*L<. 1:99 — 50: 5 0 C0©SlC fc^i C <t y 
i?^L<. 1:99-40: 6 0 (Olcffil^S)^ Z <tr 

[0094] *&nt=frft*«ib-fra [in (rfciNTii. 

(A) - (E) T*a$tt-&ta)-c?fe^>iS^. ±ES 

50 (A) - (D) T?»S4x*fc^tt©3%<D1«**Sk-C 
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mi*X*,*<* IBS (A) ~ (E) tSSMft** 
[II] ±E4 (A) - (D) 

■e«s*L*ft*»o3%a)u^*i*#*r±iBa (e) 

I*. 

[0 0 9 5] *fc % *MHc**«1b** til] *<Jtf5 

5* (A) - (E) -e«*Jh*fc^tt<D5*^2a&-t<D 

S**-cft**^ *ft**a>d*w^iiff«-efty. 10 
i\ 

(A) :0~100mol%, L < it 1 — 9 9 m o 
1%. *bl:jl?SL<li5-95mo 1% 

(B) : 0~ 1 0 Omo I %. tbf£ L < Ij1-90mo 
I %h Jbl:ff^L<li2~80mo I % 

(C) : 0-~ 1 0 Omo I %. L < 14 1 — 9 9 m o 
1%. ^blC»^L<li5-95mo 1% 20 

(D) : 0~ 1 0 Omo I %. ff* L < I* 1 — 9 Omo 
1%. ^bl:J?^L<(i2-80mo 1% 

(E) : 0~9 Omo I #gs L < 14 1 — 8 O m o I 
%. $bl:^L<li5-75mo I %o 

[0 0 9 6] ftfe. M»tLT±Bft6» 
(a) . 7;ba-ib*»tLr±Efc$» (b) . 
(c) ^^tt J E ^ ^^^t^^xx^;^^bSl^;lcoL^Ti5i0^L 
fc*<. *96Wlc^^4ftd*l EM] 14. *©#*+l=fc 
it4»*#a>«itrt<±iEfc** (a) ics^-r^tcor* 

fey, 7;ua— ;UJS»0)1ll563&<±Eft*tt (b) St// 30 

xi± (c) ics*-r**a>-eft*isy. -toaHs^ai* 

IB<b-&fe (b) &tf (c) 07;m- oixf;i 
IbSJEi-J: y»»tk*C*jutf >lftxx7;Mtft*£ 

■WMi*;Wt>ixxfJHt«t S4 c <h tfpTtt 
-efe&o 40 
[0097] Sfc, ^cD^ai^Lr#^n^^b^fei [I 

i] mfci^-cii. mm&m±<0Dtmm : *izm.it*mmtf 

«ic)MMi»tta>«iftfr & * ^;u»ab<»* Lis, 
[oo9 8] ia±. *«wi336NAx-s8Baa^fiffi*^?P> 

c©«fc5ft8B«a*fflli*;u?P>»xx^;Mb^1ft**a 

tLr**-r**a>t?*4. **w©*a|[«aMB**i= so 



ii±«©fls*ft [i] atf/x(*fcft* [in ) 
;ufc^»a>*-r*«#tfc#attiiE*«fcy5i#uj-rztA< 

t*<«fey»*L<. 3oir*%isi±^*-r*ctA<*6 

l^«ty»*L<. 5 0li%l5l±Mt4-i^itff 

[0099] **«o)*a«aiafit!fticfei\-c. 

LTI4. ffia3t*«*;U7B>KxxT-;ufc#aBO)^.** 

[oioo] are, co^ai^Kss^-rs^a* 

SAti^^ajSA^&i*. 8§ia^^ffi*;u7P>Mxx-T-;u 
fcS»iooii*:»ir, **tismo>»*s**-r 

o 0MffljaT-efc*::£*<*y»*Li*o 
[oioi] *jraa>*awMjftftf*. JiiBflga^^ 
f*;u#>axxf;Hb6**t#t5»aii7tX7 
*n^*— Mb$tt«E*LTtt4*«>-efc4. at 

[0 10 2] **WlZ35x3&\*>r^X^^P^*— Hb 

*tt£LTI±* TiE-fiftst (2) 

(R3o) 3 P = S (2) 

S S tlZ 7 it X ? * P K it&mW* L < ffl I > 

b>ft4o 

[0103] ±ie-ea^ (2) irfcit^R3(i^ 

1 -3 0O^b*SSXI4**JST^-r*<. R 3 I4K 
^5-1 3<DisOU7)\,*j\,mjLlt7)ls*-)l>*s9nT)l> 

kI»6-i 8 (Dry— ;usxii7;u^u7U 

ft * C ^)<»^ L l^o 
[0 104] R 3 ^ LT»*LL^K*»1 -2 407^ 

*>v&t Lrii, x^;us. n-3fne;u 
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e c-?^Ug, t e r t - ?5^S. HfSttXli#ft 

ro^^ug. a«1*xi*«-tt«tt©/=;u*, affitt 
xi*a«lItta> J r->/u», aittfcxiittteSgtfUDO:^ 

©^St^u*. afg#xi±#&ISttOT**$^v;u 
S> aM#XI±#i&@#CD/^ ; r->;ug. a^tfXIitt 

a»R:m5MMitt©h*a->;u*. aiSttxiitt 
h 'J 3 ->;us. Sgi#xi*»telt#a>^ f-^3 

[0 10 5] Sfc. R 3 <k LTS?*L^gHiti£2~2 4 

v^a^^n, aSttfcxiitti&MttcD:?-^-;^ ? 
^ v?x-jus. aattxiifl-CHSttro^v^xjus, a: 
««xi*»*««©^*t-;u». a®#xi*#<£Mtt 

a^ttxiitfteMtfro./^-^e. atattxiittnasitt 
rof-b-;i/S> itmttxii^iiSMttro^^T-t-^S. 
anttxiia-n&su*© KT-fc-;ug. a&ttxiis-ttffl 

ttfl) h'Jx-tr-;^ a«ttXli#(fc»tta>^ h7ft 

ma>~>-?* s r-k=.Mt+ asufcxiitttefflttro*-?*^ 
c*-u-r;ug§?) . mmvix.i*ft&mvt<Dsi- 

itlittXI*»ittS§««»-('3-fex;uS. affi 
ttxii»iK®ttro^>^=i-b-;uS> affittxiittufclS 
tfcOT K3-b-;uS. aSg#X!±#teSit»;tf> h 'J n-tzxju 
a®i#Xtittii!Sfflfi#a>T- h ^ 3 -tr -)V&mtfm\f b 

[0 106] R^t LT»*LL^IffS[5~1 

3ro->^ P7;^^St LTii, -> 
©««*tttt**t?> . i^^ui^P'O^uX (£ 

rroammm*^^) . if^ui/^p'O^^i (± 
-croa&nttttsafr) . asittxiia-teiStta^ptf 
^•>9o'<>fji/S (£Troa&ftt£{*$#t;) . x^ 1 
^^^;uv^d^>^;uS (±-croa&flt4tt:£a 
t?) . h U >? 1 ^>>^D'<>^;uS (^-croa&Mtttt 
£#4;) . yif^i/^o^^fjH (±-croa&^1± 
#£#*:) . if^v^f^v^a'OfJH (±T© 
a&ft1£tt£a€;) . iSMttXli^ie^ttro^a f;u^ 
^u^p^^uS (±T<£>a8lJttt(*£a*;) . a 



#<D) ^Pt^y^P'JVfjH (£T0>S&mi4<*£ 

at?) s a^ttxi±5)-(Sffittro^pe;n^u>^^v 
->p/<>^;us (£-croa&M1i<*£#it;) . ^Wv 
^p^+viH (±-croaBlS1±ft$at;) . s?**;u 
->*p/Mrv;i4£ (±ra>aeiMte<*£at;) . x^u 

->^p^#-wua (*r©««jitttt:*at?) . atai* 

10 mi4<*£#ir) . x^;u>^;u->^p^4rv;uS (±X 

©■*i*tt***t?> . h'j^^^v^p^^i/AS 

(±-C<DS&fttt<*£afr) . vJx^;u->^p/v^->;u 

^*->;u» (±Ta>a&fii4<*£at;) . aiSttxiitt 
KtgttcD^Pt^uy^^uv^ p^s^uS (±rroagl 
JHSI***t?> . an#xi±#a£ffi#<o:7pt:;ux^;u 

(a«*XI4»ttffittro) ^Prtv^P^+y/H 

20 □tf;ux^;u>^^->-?p^^->;us (±-croa&Jil£ 
i**at?) s >^;u->^p^^7u» (±ra>a^mi± 
ttsatr) . i?^^;u->^p^^;ua (±Troa&fi 
14f*£at;) . x^;u->->p^^;uS (itroiM 
ttttsat?) . SMxiiMt^^D t>vv 

^o/v^;u3i (^Troa^1t<*$at;) . h'j^^ 
;u*>^p^^^us (^-cros^mtt^^atr) . vi 
^;u->->p^^7US (±ra>«««tttt:«at?) . x 

30 t?) . K!§ttxi*#«£&#ro:?pe;u*^;ui^p^?' 
^;us (±-c<Da«smi±t*:£at;) . assttxii^ttig 
tfcro^pif/ux^Ai/^P'^^ug (^■croajsmtt 

^p^^;u» (±-co«»iiiti*tat?) . atsttx 
i±»tt®«a)^p e;ux^;u^^;u->^ p/n^;us 

(^rroa^ttfr^atr) ^A^if 

[0107] R3t L-CW*LL^*Sfe6~ 1 

*lfS*l*. R 3 ^LT»*LL^mgfe6~1 8 

40 ror/u+ji'T'J- lti*. h'j;uS (±-ccoagi 
fnn*£at;) . ^vu^s (±T(oa^mit<*£a 
t?) . if^7i-;uS (^TroajSmft«:£at;) , 
a^ttxii^teiSttro^ptfA^x^yus (itroti 
mtt<**#t?) . if;Mfji-7i-j^ (^rcDasi 
Mtt^^at;) . h'j>f;i/7iz^x (±rcoagim 

(±Troa^1±t*£at;) s atattxii»<sts«a>^ 

P^Upt^;U7iXjUS (^T0>a^milt*:£#t?) % 

yif;i,7i-;bi (±rroaglMtt<*£at;) . x^ 
50 ;i,v^f^7i-^S (^rroaiSmtt«:£at;) . ^ 



(15) 



<8HI2002H)97486 



ft (itolftMftStt;) . ffiiStfXli^KMtftf) 
(£T<DS&Jt11<*£ltit;) . M«3U*5Mt««OT 

. MttxitiMtMtto Kt->;u7i-jH 

[0 108] S&lC. R3«t LT»£LlMft*»7~1 

[0 10 9] *§£m\^frfr&7**7*nTJ-*—hit 20 

^ft<tLrii. ±K-»a (2) -c?«**tst»a>a>*T* 
*;u«-efc4»** k*»2-i 80)iB:tHttxtt»tt« 
;u»xi*7;u*;u7 y -;u» t?*****< * y »* L 
[0110] ±e-»5S (2) -ca*4x*^^x^*.p 

P^f*— K h'J^v^tX7tPm-h, 30 

hy ^^u^x^p^*-- k hu^^uy 

^X^P^*— K hy/— JU^tf-X?* P^T* 

— K HJ f>;^tX7tnft^- K h'JO>f 
i>;u^^x37^p^7h^— h. HJ Kt^u^x?* 

K h'Jf h7fv^7t^7tPft*-h, hy< 
*>;u:7 * X ? *P K h'J^ffv;!/ 

7tX7tPft^-K hy^^T^U^* X:7* 
P^**— K hy^^iWU^X^P^*— 

K hy^U-OU^X^P^:*-*— K h'J^x- 40 
JU^X^P^*— K h'J^Uv^7tX7tP 

^U^ly7i-^tX7tPft^-h, ^rV'U- 
;iy^i-JL'7tX7tPft^-h, h'JX (n-^ 

ptf;u^x^;u) 7t^7tPft*- K h'jx (*< 

V^Pejl/7i-^) 37*X:7*P^;*-*— K h'JX 

(n-^;u^x-;u) 7^-x^^p^^-^— h'J 
x (*y^;u7x=;u) 37^-x^^p^^-^— k h 
yx ( s -^;u^x— ;u) ^^-x^^p^^-^— k 
hyx ( t -^;u^x-;u) 37^x37^- pft^- h 50 



[0 111] **MlCj3l^Tffiffl**i*^^X7^P^ 

0. 0 5Si%J^±, £y*?3;L<l£0. lMi%Ul 

»-**»*fiSttOM^6, *?£L<I*1 011% 
UTF. *y»*L<l*8Jl*%telT. ££>lc#£L<li 

[0112] *siKa»*a«afflfiE!B)ii. ffiticaraa 
^fflfi*JU7K>Kxx^r;Mb^1*l^#*-r*»aic±fB<D 

[0113] *nmtD7*&mibiMMtomB>si£+ mm 

>8xxf;k Sttiy >lxxfJi/0)7 a igSHb 
l«x*'>fc < * 1 «a> "J E*-T 4 - <t 

[0 114] *{*»!::(*«*. tf* U>ixXf^tLt 
i*. h , j7'f^x7i-h, hy<>^;u*x?x— 

K h'J^y^7x-hs h'J^?f/l'*X7i 

— k h'jfy;u*x7x-h, h y^ v^i>;u7t^x^ 
x— K h'JKfy;i/*X7i-h, h'Jh'Jf^* 
X^x~ K h , Jfh7fyWX7f-K hy<> 
^fy^X7x-h, h U ^^-y-^V^TtvX^ x — 

TfvX^x— h'jtL/>f^X7x-K h'J7x_ 
;u*x^x — K h'J^Ui?;U7fxX^x— K h'J+y 
u-;ut^x^x— K <7 Uv;uv^x-;ut^x^x— 
K ^ryU-^y7x-^X7x- ; Ktt'J >M 
xx^rJUi: LTIi. =ES ZfTJVTisy K^X^x— 

qEy ^<>^;uTi> ^ K?hx^x— h. ^/^y^v 

•>K*X7x-h, ^y^^l/7y';K7tvX7i- 

^/t^^l/7y^K^X7x-h. ^/y-JI/T 
v^Kt^X^x— h, J t/fy^7y*yK*X7x- 

^>fi/;i/7v^ K*X7x- K Kfy 
;UTv»v K7hX37x— h «J fy^7y7 K?t^X 
^x— ^/f h7fy;i/7y7h^X7x-h, ^ 
//<^f^l/7y^K*X7x-h, =ES ^Wfy 
jl,7y7K^7i-h, ^y^^fy^y'vK^ 



(16) 



X37x-K t^>fvJI/7vv KW7i- K 

^v;i/7v^K*^7x-h, v^^7v'vKt^ 
?x— K vt^fil/7y7K*X7x-h, v/x;u 
7v->F*X7i-h, yfy;U7v^K^7i- 

K ^>fyJU7y7 K*X7x-h, v K*?v/UT 
isv Kta7x-K yh'Jfy^7y7 K^X^x- 

K i^r h7fy^7yy K^X^x— K v'OSt 
y;i/7y7 K*X?x— K y^tfy^7y^ 10 
X^x— K y^^fy;i7y^ K*X7x- K v 
t^fvil/7y^ K*x:7x— K ytW;i/7v'> 

K*X7x- h« ; MttU >Sxxf;i/07 5>gi: L 
Tfi. TOEKtty >ixxf^/w5x x^;u 

75X ^Pt^7SX ^7 5X ^>f^7 5 
V. ^y;i/7 5X ^^f;i/7 5X t^f^7S 
y/WSX yif^75X S?^Qfc?;UT5 
y^f;i/7 5X y^>fJl/7SX yA*v;i/7 
5 y^^fjb75X yt^WSX h «J ^ ^ 

h y xf^rsy, hU^Qt'^sx h 20 
'j^;u7 5>, MJ^>f;u7ax h'j^*S/;ur 

■ ^pp^pem7i-h, hux-^ppxf 

;U7txX37x— K h'JX-^PP7x-;i/7t;X7x- 

K tKu^*>t;u^u>- ex [v c^ppt;^ 
v;u^x^7-r K y^^fj^a^yf K V-tO^ 

)l,7\-.XZ?T<{ K yV-;i/*X7 7^ K v^->;U7fsX 30 

:77-<K ytb^;i/ta77^h, v^x-;U7t>X7 

>f K h'J'Ofil/ta^r^f h, h'J^y^X^ 
7-f hU^^U*X77-f K HJ**^** 
?y-<K h'J>'-^X77>r h, MJfy^X7 

r-r K> h'J , )yfy;i/W77^h, hUKfy;i/* 
X^T'TK h'Jtl/^^X77'f K h'J7x-;i, 

[0115] cttfetDU >ft^tt«*«BM0)»a|[«aii 

ffla>#f«**> -e-ta>*#«tfo. 0 1-5. OSS 
%. «fcy#*L<(*o. 02-3. onm<x>tte&±5 

[0116] **wo)»aa»«attiwj3i^T. 

(1) 7xxj^gv^H-f;Hx^y^i 

(2) r;u^u^u*>^;i/X--T u ;usx7K^rv^ia 50 
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(3) ^'J yyJbXXf^X^yjb^i 

(4) T'JJU^v^Mb^i® 

(5) TJU^U^+v^ Isit-gfy 

(6) ll&Si7K*v<b^«3 

(7) X^yjblKS^^XXf^ 

(8) X7K**Xb*MBa 
^&ft*8«feyatf*i4^*:< 1 fiCDx*°*v<b^ 

[0 117] (1) ;iXJ^'J yi/Jl/X- x;u^xtK 
*S/fc^»i:Ltl^ HftftfclS. 7xx^>jyy;b 
x— TJUXliT' JU+JU? x — 'J yyjbx-f^ 
^T?*& 0 CZT*t^5T^;U37xx;u^'J yyJbx- 

Tfrtit. 3 07^n? i ~3«:*rr 

*t,(D*<*lf&*U «t.K*»4-10(D7^» 
* 1fl»-r*tfl>. ffl^lin-^l/7xX^iJi/i/ 

;ux— ir;u x i - 'J i?;ux— 

s e c-^7x-^Uyy;i/X-f;k t e r t 

-^7ixj^'j vs;;n- ^ju % ^>f;i/7i- 

;U^U yy^UX-f/U, ^y^7i~i^''J yyjn 
— 7^;u. ^^f;i/7ix;^ijvv;n-f;k 
jl/7x-;^*'J yyJU-fik -/ - j^x-J^'J v 

v;n-f;k 7^i>;u^ x 'J yyju-fJH^ 

[0 118] (2) 7)\s*Ji><f l ) yy^x- ^;uMx7tx° 
^y^ftiltlt UtttfHcli. fyi^*'JyyJH 
— ^r;u. ^>-?vJU^fy yy;i/X-f;k Kt^>;u^u 
yyJU-fik MJfyil/^'iyy;i/X-f;b, 7 1 h 
^fyJl/^'JyyJi/X-fJk 2-ifj^yj^*'J 
yy;i/X-fjk **><:/*jU#y =i— JUv^f'J vv;u 
x— t^u. h'J *^p — ;u^fp/^> Mjyy yyJbx- 
^;u. ^y^i'JX'J h-^f K7v"Uyy;ux-f 
i, 6 -^ifVyt-^y^'J yyJU-fJk 
v;utf I — ;utK«j yji>«iy;ux— ^;u. *'j7^b> 
$ry zi— ;u^/ y y yy;n-f;k tK'J 7JU+u>^ 

[0119] (3) yy vv;uxx^;uMx7K+vib^ 
ft^Ltlt #MtWir|*TE-«3S (3) : 
[0 12 0] 

Kb 3] 

R*— C— O— C— C— C 

II \ / (3) 

O O 

[0 12 1] ±ea (3) R 4 lig££iBn~l 8 CD 
BMb***sa-rA^ ca><fc3ftfitt<b***tLr(i. 

K^Sl 1-18 CDT;U^;US. Bt*& 2-18 07;^ 
x;ug. ft*a5-7©y^P7JI/*;H, 0tm&6~ 
1 8(7)T;U^r;Uv^P7;U^r;US. fii*»6~1 0CDT 

u-;u£. K*»7-i 8(Dr;u^UTy-;us % a* 
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4"r*t. a*»5-1 SCOT^U^US. g£3igfc2-1 5 
a)y;U>r-;uS. 7xZjuaWgt^1-40)7;^ 

[0 12 2] ^Ui^^;UXXi i ;UMX7tx e ^rV'^b^!fel(D* 
■Ct. #£LUt<D£LTIi* A(*Mlcli«*.tf* 

— MftWWR-c#4. 10 

[0 12 3] (4) 7'J;u*^>7>lb^3£ LTI*. 
MttWlXfi. 1. 2-XtK*vX^U>. TJMrVU- 

[0 12 4] (5) 7^l/t*i/7MbSfti:Lt 
J± % 1. 2-xtK^tv^^>. 1. 2-x 

tK*v"0£>. 1. 2-X^y^> % 1, 2- 
XtK^tV^^V. 1, 2-X7f^>3j-£$ > % 1, 2 
-I^v/tX 1. 2-X7K*V' J r*>* 1. 2- 
xtK^v^>^^>. 1. 2-X7K^i> K^^3>. 1. 
2-xtK^V' h'J^*>. 1. h7f^3 20 

1. 2-X7K^rV^>^ir^>. 1, 2-X?K*-> 
^^r-tl-^V. 1. 2 -XTjf^v^^-x*! 1. 
1, 2-X7t^>*<7*7 : rt 2-X7K^*>y±^* 
1. 2-X7K*Wa-9->«A<«^-C**o 

[0 12 5] (6) Wax#*5/fc4»i LTI*. T 
E-** (4) : 

[0 1 2 6] 

Mb 4] 




(4) 



B* M«* IBBSB £8iJ* Ltl^ ft^fttff* If 6 4t 

[0 1 2 7] M*x#tS/fc4»fc LTI*. Utefttlx 
l*«*li 1, 2-xtK^fvv^ p/v^-y->, 1t 2- 

X*+yy^DK>$> % 3. 4 -X/f?* El's* 

vU— K ex (3, 4-X^yy^7D^y;^f 40 
)U) 7y^h, x+v-2. 3-X7K*v/^l/t 

ex o, 4-xtK^t->- e-y P^^> 
;u/^;u) 7y^-K 2- (7-^-9-e*>^P 

[4. 1. 0] ^Z?t*-3-<(M -Xt°P (1. 3- 
v^"9->-5. 3' - [7] t*ffi/^P [4. 
1. 0] ^Zf$>. 4- (1 ' -yf;i/X*+yIf 

;u) - i. 2-x;t^>-2->^;i^>^n^-tJ->. 
[0128] (7) x^i/WlteS^/xxfy^L 50 



ri*. JMfcttici*. x#*MbS*ifc«B»i 2-2 0 
<7>flglftg!<t Kmtt i - 8 fl)7;i,3-^xii7i y 
7^7iy-;b^ixf;H»-e^^o *#lx 

y^P^+yik * h+yifik ^^;u. ?x 

[0 12 9] (8) I#*^«*aiLtlt, Jltttt 

<b*ft*A<«^r*#*o 

[0130] Cttt»(DX7tf^Mb^1SO*T*t. 

- *P*»»fi*tt*Bl±Sl*«Ci:3b<-C#*Zt3b^6. 

7? x 'j > y;i/X~f;^x/K*y{btfei, y 'J > 
y;uxxf;Hx7K+y^i, BaMx***/^ 
M % xtf*5>fclMJMrt-/ xx^;UA<»^L<. if" J v 
y;i,xxf;Hx7K+Mb^i, fflMMx#*->fl;£* 

a<£y#*n,\, 

[0131] c*t^(DX7K*5/ft$«iS**Ma)jfta* 
affljS&fciB^-f a*^. -ta>E$*ii«iz«i»aF*Lft 
a*. cia^iEds 
MMttllW tWt«tfo. i-5. oil 
%. J:y»*L<l*0. 2-2. 0SI%t&S«i:54 
acOXTK^rMb^fe^iB^-r^cir^il^L^o 

[0 13 2] t-tz. ±Ky>*b$tt;Rl/X7f**v<b*tt 

* 2 mvL±#m l x t t> c t i±«j»t* fe &o 
[0133] $&ic4:«nizeit««a[«ataa«ic» 

&a>Bfl:[»jt*!L :7x-;u- a— j-^^urs:/. n. 

N-v ( 2 - p — 3?x ~ U>v75 >^0) 

T 5 >J60)iHb|»Jh». "J >BXIB«a>*ffil»jL 

MMb/<^?-r>* fiMtfls$*B*a>«E«* IBttK 
*0>»tt«* i/«Ja->K»©aa«, ^<>7h»J77 

a. B»»«k**o>Bin*t»tt-e. xi*»aB«** 

tfB*Bl*«lc«B'*4xftt^^ MIMlMiU 
B (£»££EftBloftia>£ti-B£B) T!»SL<l*l 
0li%WT, J:y»*L<l*5jm%jaT1?fc«. 

[0134] *BBa>%akBBiiB«ia>nBBai*icB 

BS*lftl**<, 4 0^lZfclt*»««tf»*L<l*3~ 
SOOmmVs, «fc V »* L < I* 4 - 4 O 0 mmV 
s. it$ftL<li5-3 0 0mmVs(!:t5C(!:/)< 
-e*«. *fc, 1 0 0 a Clzfilf«»«flEI4»*L<l*l 
-50mmVs, <fcy#£L<(£l. 5-4 OmmV 
s. it»SL< 142-3 OnW/s t 4 - t A<*T? 

[o 1 3 5] *fc % ^BBO^aMIBIlJftttOfmBtt 
*l*1#lwBSS*tttl^ »*L<I*1. Oxi on q 
■ cmJSl±. «ty»*L<l*1 . 0 x 1 0'2 Q - cmJSl 
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±. ££#3:L<l4l. O x 1 013 Q . C mVL±f?& 

i*5#St*SSi^<t(4. J i s c 2101 rmzil&m 

aBlt»Sj I^^MLr;l!l^Lfc2 5°CT*C7)fit [Q - c 
m] ^Sl*tl)o 

[0 13 6] **W(D*a*»«fit«0)*»* 
*4l44#lcE£S*uSl^<. **MIW*4t*»t 

^L<li200pp m£LT« cfc y »* L < l± 1 0 0 p 
pmJslT. *ti»*L<(±5 O p P mJaTi:Tr*-tA< 10 

-et** e ^^^^^o^^izmLN^^icfi. a© 

*4*<d>fc - t & *l 4 o 

[0 13 7] S&K*fc. **^(D^a«iffiffljStelCD± 

Tl***K^a>lMk£l».it-r *fc#>* *?£L<(40. 1 
mgKOH/gtlT, «fcy»*L<I40. 05mgKO 

fflti*. j i s k 2501 r5asifliXtfasB7»a- 

+»«R8WSU l-WSLTMELfc* [mgKOH/ 20 

g] $fl*tl)o 

[0 13 8] * feints ^«R(DAattaiBA«9a)K 

#£L<f4l OOp pmJaT. J:y»*L<l450 
T. EK#£(4. J I S K 2 2 7 2 rjBfcRtfSSa! 
fil [p pm] £SR*t"£o 

[0139] ««n(D7frai[«aiaAife£ffli^7ftaaic 30 

fBi*b*x*#*H4. HFC»i, y^7;utoi-f;i/ 

[0 14 0] HFCJWItLTIt K*ft1-3, 

* e MWmzitm^. v7;i/ta^> (hfc-3 
2) . h'J ^;U3j-n> £ > (HFC-23) . s<>$7 
Jl/tOI^ (HFC— 125) . 1. 1, 2, 2-T- 40 
F77^tDI^> (HFC-134) , 1. 1. 1. 
2-f h77;i/tDX^> (HFC-1 34a) . 1. 
1 . 1-hU ^^U^PX^r > (HFC-143a) % 
1. 1 -v:7;M-DX£ > (HFC-1 52a) ^<7> H 
FC, JLltZtlh>(OZmU±<D&^mti^f bWo 

0J*I£H FC-32*a; HFC-2 3 J»ft ; H F 
C - 1 3 4a m& : HFC-1 25 ; HFC-1 3 
4a/HFC-3 2=6 0-8 0Si%/4 0-2 Og 
4%0)S^!B3 ;HFC-32/HFC-1 2 5 = 40- 50 



7 0 K4%/ 6 0-30 gi%0;l^i ; HFC-1 2 
5/HFC-1 43a=40-60 §4%/ 6 0-40 
ff*%0>}*S£* ; HFC-1 34a/HFC-32/H 
FC-1 25 = 60 S4%/ 3 0 If 4%/ 1 0 SI4%tf> 
; HFC-1 34a/HFC-32/HFC-1 
25 = 40-70 H4%/ 15-35 M4%/ 5-40 
gfi:%C7);"l^!t^ ; HFC-1 2 5/H FC-1 34 a/ 
HFC-1 43a = 35-55 34%/ 1-15 f|4% 
/4 0-6 0M%<D?1*»*j6<»*Ll^fl£ LT*lf 
btl^o *&K*i*ftf::l** HFC-1 34 a/HFC 
-3 2 = 7 0/3 0li%Ol^; HFC-32/H 
FC-1 25 = 60/4 0H4%tf>;1n ! &l ; HFC-3 
2/HFC-1 25 = 50/5 0 S4%tf>;S"£r ! & (R4 
10A) ;HFC-32/HFC-1 25=45/55 
fC4%0>;S^ (R410B) ;HFC-125/HF 
C-143a = 50/50 34%CD;1^^ ( R 5 0 7 
C) ;HFC-32/HFC-125/HFC-134 
a = 30/1 0/6 OI1%0I^ ; H FC-3 2/ 
HFC-1 25/HFC-1 34a=23/25/52 
*4%a>S^tt (R407C) ; H FC-3 2/HFC 
-1 25/HFC-1 34a = 25/1 5/60 g4% 
0>;S^ (R407E) ; HFC-1 25/HFC-1 
34a/HFC-1 43a = 44/4/5 2ll%0);i 
^ (R4 0 4A) ^*<^lf t>*L* 

ifb*L*o CCTr. Stit^m^t LTI4. 2 5°C. 1 

*»i~5* #sl< 1*1 -4cdt;u^d>. v^ptju 
7;u*>xii::*i6(D»*1*refc4. Mftwizte 

v^P3fP/^> H -f V^X V<7P^ 

^f^y^P^P/^XI*Ztlb02aW±(Dl 
ft**Jb<fc(f&*l*. Cttt»CD*r*%. ^P/<>. 

[0141] *^K(D^3t«affl^(i. a*, ftatt 

0 0 1MC» Lt L < 14 1 - 5 

0 0M4«k ty»«L<lt2-4 00li»t!44o 

[0142] *§ewo>ft&&i&mm.wz* tco&txtzn 

ftKft* S»Mx7^X RfcattL ftafcJK. 

14. BHffltt««**-r**a«lc«|z»*L<fflt\6 

*i*o **wcD*ai[«tti*. aaa^. ®i£ 
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*o 

[0 14 3] *^^(D^aafflfi6fel$»aiCfflL^SC: 

[0144] Kffii&tLxit. *2MiB*tffl'r*BH 
s»rti=His ; r-tB3EW6«c**— ureiaiE 

M^OEit. MIUtmtiMIHACB 

[O 1 4 5] ^-*»0>«*I6»S/X-T-A*t»l?fc*lft 
^7>f^At LTIi, #^X|»jft5 O e CJU±(D*Sllte 

^x^^:?>f ;ua, mf*W(ci*^*i£*°»;x^u> 

tK'Jx^I^>^-^^ K *'J75 K-f 5 h\ tK'J-T 
£ K£**&Sl£*i*d>tt< tti-aa>tt«^-r;uA. & 
*lM*#5XtHKMWMBl*?-f ;UA±|C#^XK^ 

«MftBi*tta>«ft«fc&«£i:i::< < % #*L 
<ffll*&*l*. *fc % *-*«c*«*4i*^$r*? h 
^•VtLTfi, *7X68Sti 2O°CJa±0xt^ 

tK'JT'S KXtftf'JTS K-f 5 KVCDWHI. fc*LMi 30 
tf7X68iafifl)i^ISTIi:, XlMI£-bBr::ttft 

*o tt*a«Lfcx^-^;Hii:Lrii. /f'JiXfM 
5 K£TBUi. *'J7S K-f 5 K€-kBI=ttBLfcta> 
(AI/EI) , #'JiXf^S7ilc, K-f 
5 Kt±JB(cKtaELfc*a> (A I /p E) «ft«»lf 6«l 
* e 

[0 14 6] *$£«S0«t Ltlt Sfflfl,^ 

3. 3*>v*X hP— AJUT. 2 5 B C(D«K#X»JE2 
5 OmmH g iCjfe If 1. 0%JiL 40 

TT?&*^fB* 7;us >l7;u* 'JMttftttJ: «ft 

SLtf % ZL-7j->0S^ (ft) §g0>jSB€XH-9. XH- 
10. XH-1 1, XH-6 0 0fA<fIfbH4o 
[0147] 

[xbb] bit* nnm&vaMM\~iii)*itm0n9 

l::tf*»:e*ft**<DT?li£l\, 

[0 1 4 8] Sffiffl 1 - 8 SJiSMM 1 - 7 




-8Xt;itB«li-'7a>K»aSBBLfc. 
i4^;*4(Dt4tt (4 0°C&tfl 0 0°ClCfcft*I!jttJt, ^ 

id sai -2iz^-r 0 

MB] 

ibtLfrXX^U (iXfiU : 4 011% S iXfJl/ 
2 : 811%, XXf^3 : 5 2 gfi%) 

[0 14 9] 
[ft 5] 

COOR* 



COOR* 



[0 1 5 0] IXfJU R* : i s o-r/^US. R 

R* : i s o-^f^l/S, R** : i s o — 

!Xf;i/3 R* : 2-Xf^/\^yjl / i, R** : 2- 
Xf;i,^yjlxS 0 

2 :1. 2-v£ P^4r-9->i/*;U7R>®. iso 

— ;u&u: 2 -x^;u^*-9-y — >u^> t>» &4xfc 

iXfib (XXfJM : 3 811%, XXfJl/5 : 1 2 
HS%. XXf/l/6 : 5 0SI%) 

&i3 : 1. 2-v^P^*1t>V^M*>&. i so 

-z?$s — ;usi/3. 5. 5- MJ^^u^-yv— ;u 

A^bS^tlfcXXf^ (XXfil/5 : 1 8li%, XX 
^;U7 : 5 611%, XXf^8 : 2 6gi%) 

fc. 2 si/ 3 icfc it* p > v * ;U7(C > 
^xx^;u4-si4, J^T<Diiyr*fe* 0 

[0151] 



[ft 6] 



a 



COOR* 



COOR** 

[0 1 5 2] XXfil/4 R* : i s o-^JUS. R 
** : 2-XfJU^v;US 

XXf^5 R* : is o-^f^S, R** : i s o — 

XXf;i/6 R* : R** : 2- 

XfjU^y/l/S 

XXfJI/7 R*: is o-^;Ug, R** : 3, 5, 
5- h'J^f^+v^ 

XXf;i/8 R* : 3, 5, 5 — h 'J ^fil/^+vil/ 
S, R** : 3, 5, 5-h'J>f^*y;H. 

S&4 : i. 2-v^p^*-9->v*;u7f-:>K (ft#«g 
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(a) ) . v^DfcfU>^'Ja-;U (itnVt (b) ) % 
i so-^^y-;U (it&to (c-I) ) RXS3. 5. 
5- hU^^U^iJV — Mb^1S (c-I I) ) J 
^UltT? 100:15:35:35 £ 5 IC^^ 

[0153] 3&fc\ »&ttfciiaia^«*^>ttxx 
7iuatfrxa>tf (a) - (e> -cas*L*ft**t** 

E ( c — I , c- I ) ttfcft* (E) CD20C7)R2^ 

in (c-i) i£#a*a>7;u*;uST?&S*0>* e (c 

-I, c-I I) l*<b#!fel (E) (7>2O0)R 2 <D5*,- 

(c-i) js»**a>7;u*;u*-efty«6*^ (c 

-II) dt»S*<7>7 P ;U^U*"Cffc«tG). E (c-I 
I, c-I I) (ifls^tt (E) 0)2O(DR 2 7b<^lC (c 

-id Bt»ft*fl)7;u*^S"eft4ta)s S-ttt-fti 

[0 15 4] 

<b£r^ (A) 1 2^;u% 

<b*ft (B) 7^;u% 
ft** (O 21 *ju% 

fcfi* (D) 2-e;u% 
fls^tt (e (c-i, c-D) 11 ^e;u% 

<b*tt (E (c-l.c-ll) ) 2 6^E;U% 

ft£«B (E (c-I I. c-I I) ) 2 i^e;u%o 

m&5 : ^^I'JX'J I )l>tn-^Zf$ >itO)I 



10 



20 



[Bftiffi] 

[0 1 5 5] mz^ ±E(7>#K»ai^-3LNr, KlTCl* 

(*IK£ott»ttHR) J i s-K-22 i i rftaa 
»j © rMrtKta>a*tttw*aj wmblt* hfc 

1 3 4aft|2 9 glr«Lr#K»aSl gE*U 7% 
^«^:l^*4al^<0 0 C^cfcL^rfflSlc^Lfeorl^^7b^. 

i -2ic^-r 0 

(K ■ tt*»«ft«ttKI« #*C*#S£ 5 0 0 p p m 
lcBSLfcK«»9 O g^t- K<7 U-^dfflfc L. H 
FC 1 34aA«1 O S £tt» (ft. M. 
tt) ^ALfcfc^:, 13 0°CHML, 10 0RB* 
0)HHik<D±Mi«aCL«:. »6*tfcH»*«l*-2 

(»;»1*RB0 ASTM D 3 2 3 3l^2iffilLr. H 
FC 1 3 4 a*tt0>tt*&**1 OL/h, R*4»G)2K 
Jg5 O e C0^Tt\ fibLlg?2 5 0 I b«M0)T 

~2lC^f 0 
[0 1 5 6] 
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